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SELECTED FACTORS FOR CONVERTING
INCH-POUND UNITS TO THE INTERNATIONAL SYSTEM (SI)

OF METRIC UNITS

For those readers who may prefer to use the International 
System (SI) of metric units rather than inch-pound units, the 
conversion factors for the terms used in this report are given 
be!ow.

Multiply inch-pound unit By To obtain SI unit

Acre 0.4047 hectare

Cubic foot per second 0.02832 cubic meter per second

(ft3/s)

Foot (ft) 0.3048 meter

Gallon per second (gal/s) 3.785 liter per second

Square mile (mi^) 2.590 square kilometer

National Geodetic Vertical Datum of 1929 (NGVD of 1929): A 
geodetic datum derived from a general adjustment of the first- 
order nets of both the United States and Canada, formerly called 
"Mean Sea Level ."

i v



INVENTORY AND ANALYSES OF INFORMATION 
FOR FLOOD PLAIN MANAGEMENT IN NORTH DAKOTA

By 
Douglas G. Emerson

and 
James D. Wald

ABSTRACT

Governmental units that have been identified as having flood 
hazard areas but do not have detailed base flood information are 
required to use the "best available data" to regulate new 
development or expansion of existing development in flood prone 
areas. Information for flood plain management has been 
identified for 95 governmental units in North Dakota and includes 
the determination of what data are available regarding flood 
hazards, hydraulics, and hydrology, and a review of these data to 
determine their adequacy for use in flood plain management.

INTRODUCTION

The North Dakota Floodplain Management Act of 1981 
establishes State policy as one of guiding "...development of the 
floodplains of this State..., to reduce flood damages through 
sound floodplain management, stressing nonstructural measures 
such as floodplain zoning and f1oodproofing, acquisition and 
relocation, and flood warning practices; and to ensure as far as 
practicable that the channels and those portions of the 
floodplains of watercourses which are floodways are not inhabited 
and are kept free and clear of interference or obstruction..." 
The act also identifies the policy of the State to provide 
"...state coordination and assistance to communities in 
floodplain management activities, and to encourage communities to 
adopt, administer, and enforce sound floodplain management 
ordinances..." The State Legislature intended that communities 
with identified flood hazard areas regulate flood plain 
development in compliance with the National Flood Insurance 
Program (NFIP).

With these State policies, the North Dakota State Engineer 
has been assigned several duties: (1) Collect and distribute 
information relating to flooding and flood plain management; (2) 
coordinate local, State, and Federal flood plain management 
activities; (3) assist communities and districts in their flood 
plain management activities; and (4) do all other things which 
result in limiting potential flood damages.



The North Dakota State Engineer has identified governmental 
units (i.e., cities, townships, and counties) in North Dakota 
that have flood hazard areas but do not have detailed base flood 
(100-year flood) information available from the Federal Emergency 
Management Agency (FEMA) Flood Insurance Studies, Soil 
Conservation Service (SCS) Flood Hazard Analyses, or U.S. Army 
Corps of Engineers Flood Plain Information Reports. To be in 
compliance with the standards of the National Flood Insurance 
Program, these governmental units are required to use the "best 
available data" to regulate new development or expansion of 
existing development in flood prone areas.

The determination of the "best available data" can be a 
difficult task for these governmental units. To solve this 
problem, the North Dakota State Engineer has asked the U.S. 
Geological Survey to identify flood hazard information that can 
be used by local governmental unit officials in planning and 
regulating new development or expansion of existing development. 
The objectives of this investigation are to determine what data 
are available regarding flood hazards, hydrology, and hydraulics 
for particular areas; and to review these data to determine their 
adequacy for use in flood plain management. The investigation is 
statewide. The governmental units that were surveyed are shown 
in figure 1.

CONCEPTS OF A FLOOD STUDY

The optimum information needed for flood plain management is 
a flood study. A flood study defines the flood hazards for an 
area and provides necessary technical data to implement an 
effective flood plain management program for protection of life 
and property. Technical data in a flood study include 
water-surface elevations, profiles, and flood plain boundary 
maps. Water-surface elevations are the heights of the flood 
waters; profiles are graphs or plots of the water-surface 
elevations against distance along a channel; and flood plain 
boundary maps delineate for a specific area the boundaries and 
the elevations of the base flood plain. To obtain these 
technical data for a flood study, two analyses are required:

(1) hydrologic analysis, and
(2) hydraulic analysis.

Hydro!og i c Analys i s

The specific hydrologic analysis needed is a frequency 
analysis. Frequency analysis is a procedure whereby the flood is 
determined for a given probability of occurrence. The flood 
frequency is the probability or chance that a flood of a



particular magnitude will be equaled or exceeded in a given year. 
For example, a 100-year flood is a flood whose magnitude has a 1 
percent chance of being equaled or exceeded in any gi/ven year.

Frequency analysis requires various hydrologic data. Such 
hydrologic data can include:

(1) discharge (measured amount of water),
(2) drainage area (area that surface runoff drains), and
(3) runoff model analysis (computer generated discharge 

data).

If adequate discharge data are available, frequency analysis 
can be made by using a method based on mathematical distribution 
of the peak discharges. The most widely accepted method for 
frequency evaluation is described in detail by the U.S. Water 
Resources Council (1981).

If discharge data are not available, frequency analysis can 
be performed either by regional frequency analysis or by 
synthesizing discharge data. Regional frequency analysis is a 
method using statistical techniques to transfer data. The method 
involves transfer of frequency data by accounting for significant 
differences between the locations of known frequency data and the 
location of interest. Regional frequency analysis creates 
generalized charts and equations that will yield the desired 
flood frequency at locations of interest. Crosby (1975) 
developed a regional frequency analysis for small drainage basins 
in North Dakota that requires drainage area and a 
soi1-infi1tration index for the location of interest.

Discharge data can be synthesized by precipitation-runoff 
computer models. The procedures used in computer models can vary 
greatly along with the required input data, time to run the 
model, and accuracy of the results. The discharges generated by 
precipitation-runoff models are not as reliable as measured 
discharges. Once discharge data has been generated, frequency 
analysis can be performed.

Hydraulic Analysis

The specific hydraulic analysis needed is a step-backwater 
analysis. Step-backwater analysis is the conversion of the 
discharges that have been determined by frequency analysis to 
profiles. Step-backwater analysis requires various hydraulic 
data. Such hydraulic data can include:

(1) bridge openings and cross sections,
(2) discharge rating curves (plots of the relationship 

between stage and discharge),



(3) stream or bed profiles,
(4) flood stages,
(5) maps, and
(6) aerial photographs.

DATA SEARCH

A systematic and comprehensive data search was performed to 
determine what data are available regarding flood hazards, 
hydrology, and hydraulics in identified flood prone areas 
(fig. 1). The data search included files of Federal agencies, 
State agencies, and private firms, and direct contact with local 
governmental units which are responsible for the area. The 
results of the data search are presented in table 1. This table 
describes the "best available data" for flood plain management 
purposes for each local governmental unit and consists of 
descriptions, watershed changes and special problems, hydrologic 
data, and hydraulic data for each governmental unit listed in 
figure 1. The addresses of governmental agencies and private 
firms identified in table 1 as having data available are listed 
i n table 2.

Descri pt i on

The description consists of either specific gaged (measured) 
data or general flood statements. Data locations are identified 
by an identification number which is either a downstream order 
number (i.e., 05059000) or a landline description (i.e., 
130-096-36DDD).

The downstream order number is a unique number assigned to 
the gaging station by the U.S. Geological Survey. The number 
increases as location of the gaging station is further 
downstream. For example, the order number for the gaging station 
on the Red River at Fargo is 05054000 and the number for the 
gaging station downstream on the Red River at Grand Forks is 
05082500.

The landline description used in this report is based on a 
system of land survey used by the U.S. Bureau of Land Management. 
The system is illustrated in figure 2. The first numeral denotes 
the tov/nship north of a base line, the second numeral denotes the 
range west of the fifth principal meridian, and the third numeral 
denotes, the section in which the site is located. The letters A, 
B, C, and D designate, respectively, the northeast, northwest, 
southwest, and southeast quarter section, quarter-quarter 
section, and quarter-quarter-quarter section.



136-058-15DAA

FIGURE 2. System of numbering data locations using landline descriptions.



Included with the Identification number is the name of the 
gaging station (i.e., Sheyenne River near Kindred); the type of 
gaging station (i.e., continuous record); the period of record; 
and the date, stage, and discharge of the maximum recorded flood. 
If known, information for a large flood outside the period of 
record is also included. The identification number may be used 
in other parts of table 1 and refers to data for that location.

Watershed Changes and Special Problems

Watershed changes and special problems have been identified 
in table 1. Common watershed changes are levees, retention 
structures, and drains. Drains are identified by a number or a 
name. Detailed information for a drain may be obtained from the 
North Dakota State Engineer or the local governmental authority.

Hydrologi c Data

The various hydrologic data (upper part of table 1) that can 
be used in a frequency analysis are discharge, drainage area, and 
runoff model analysis. Much of the data are referred to by a 
gaging station identification number. Drainage area is used in 
both regional frequency analysis and runoff model analysis.

Hydrauli c Data

The various hydraulic data (lower part of table 1) that can 
be used in a step-backwater analysis are bridge openings and 
cross sections, discharge rating curves, stream or bed profiles, 
flood stages, maps, and aerial photographs.

Bridge openings, cross sections, and stream or bed profiles 
can be used in determining the water-surface elevation for a 
particular volume of water. The North Dakota State Highway 
Department has assigned a unique number to each bridge in the 
State (i.e., 20-115-25). All bridges that may be of importance 
are listed. However, when data are given for counties, bridges 
are too numerous to list; therefore, only the bridges for the 
main streams are listed. The amount of data available for 
bridges varies but will usually include elevations of bridges and 
bed profiles. Specific information for a bridge may be obtained 
at the North Dakota State Highway Department by presenting the 
number of that bridge.



Discharge rating curves can be used to obtain the 
water-surface elevation for a particular discharge. 
Identification numbers of gaging stations (see description column 
in table 1) are used to note the locations for which discharge 
rating curves are available.

Flood stages can be used to create discharge rating curves 
and to verify the water-surface elevation for a particular 
discharge. Again, identification numbers of gaging stations are 
used to note the locations for which flood stage data are 
available.

Flood Hazard Boundary Maps can be used for determining 
approximate area of a flood plain and do not indicate any 
elevations. Flood Hazard Boundary Maps published by the Federal 
Emergency Management Agency are listed for each governmental 
area. These maps are available from the North Dakota State 
Engineer.

Mapping of certain soil types can indicate the approximate 
area of the flood plain. Soil survey maps published by the U.S. 
Department of Agriculture, Soil Conservation Service, are listed. 
These maps are available from the local Soil Conservation Service 
Office.

Approximate elevations, channel lengths, and cross sections 
can be obtained from topographic maps. Topographic maps 
published by the U.S. Geological Survey are listed for each 
governmental area. These maps are available from the North 
Dakota State Engineer.

Additional information such as street and gutter elevations 
and plots of subdivisions is listed. This information is 
available from the governmental agencies or private firms listed.

Elevations, channel lengths, cross sections, and flood plain 
delineation also can be obtained from aerial photographs. 
Governmental agencies or private firms from which aerial 
photographs are available are listed.

ADEQUACY OF DATA

The ultimate information needed for flood plain management 
is a detailed flood study. Flood prone areas which have been 
identified in this investigation do not have detailed flood 
studies. Therefore, the governmental unit for each of these 
areas must use the "best available data" to manage the flood 
plain.



The data available for each governmental unit is evaluated 
for its adequacy for use in completing a flood study. Flood 
study requirements that are specified in "Flood Insurance Study 
Guidelines and Specifications for Study Contractors" (Federal 
Emergency Management Agency, 19821) are used as criteria for the 
evaluation of the data's adequacy. The evaluation is in 
narrative form and is included at the bottom of table 1. The 
type, amount, applicability, and accuracy of data, and the 
watershed changes and special problems for each governmental unit 
varies. For a thorough evaluation, the North Dakota State 
Engineer or a consulting engineering firm should be contacted.

GLOSSARY

This glossary defines terms frequently encountered in flood 
plain management. The definitions are simplified to meet the 
needs of those who are not specialists in the field. More 
detailed and scientific definitions of these and other terms can 
be found in several of the publications listed in the references.

Annual flood   The maximum peak discharge in each year of record.

Backwater effect The rise in water-surface elevation caused by 
some obstruction such as a narrow bridge opening, a 
building, fill material, or ice that limits the area through 
which the water must flow.

Base flood--A term used in the National Flood Insurance Program
to indicate the minimum size flood to be used by a community 
as a basis for its flood plain management regulations; 
presently required by regulations to be that flood which has 
a 1 percent chance of being equaled or exceeded in any given 
year. Also known as a 100-year flood or 1 percent chance 
f1ood.

Base flood elevation--The elevation of the water surface reached 
during the base flood.

Base flood plain   The flood plain that would be inundated by a 
base flood.

Basin--The total area from which surface runoff is carried away 
by a drainage system. Other comparable terms are "drainage 
area," "catchment area," and "watershed."

Building code--Regulations adopted by a governmental body which 
set forth standards for the construction of buildings and 
other structures for the purpose of protecting the health, 
safety, and general welfare of the public.



Channel--A natural or artifical watercourse having definite bed 
and banks to confine and conduct flowing water.

Channel capacity--The maximum flow which can pass through a 
channel without overflowing the banks.

Channel alterations--The improvement of the water-carrying
capacity or flow characteristics of a natural or artificial 
channel by clearing, excavation, bank stabilization, or 
other means. Also referred to as channelization.

Crest-stage gage--Noncontinuous gage which records maximum stage 
only.

Cubic feet per second (CFS or ft^/s)--The volume of water passing 
a given point within a given period of time. One cubic foot 
per second is equivalent to approximately 7.5 gallons per 
second.

Cross section A graph or plot of ground elevation across a 
stream valley or a portion of it, usually along a line 
perpendicular '.o the stream or direction of flow.

Designated floodway--The channel of a stream and that portion of 
the adjoining flood plain designated by a regulatory agency 
to be kept free of further development to provide for 
unobstructed passage of flood flows.

Design f1ood--Commonly used to mean the magnitude of flood used 
for design and operation of flood control structures or 
other protective measures. It is sometimes used to denote 
the magnitude of flood used in flood plain regulations.

Discharge--The volume of water that passes a given point within 
a given period of time.

Discharge rating curve--A plotted curve showing the relationship 
between elevations (stage) and discharges at a point in a 
stream; also stage discharge curve.

Drainage area That area from which direct surface runoff from 
precipitation normally drains by gravity into the stream 
above the specified point.

Exceedance frequency--Probabi1ity that a random event will exceed 
a specified magnitude in a given time period, usually 1 year 
unless otherwise indicated.

Equal degree of encroachment--A rule, used in determining
permissible flood plain encroachments, that the flood plain 
on each side of a stream must be capable of conveying a 
proportionate share of the design flood flow.
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Flash flood--A flood that reaches its peak flow in a short length
of time (hours or minutes) after the storm or other event
causing it. Often characterized by high velocity flows.

Flood or f1ooding--Temporary inundation of normally dry land
areas from the overflow from a river or stream and(or) from 
the unusual and rapid accumulation or runoff of surface 
waters from any source. The rise in water may be caused by 
excessive rainfall, snowmelt, and natural stream blockages.

Flood control--Keeping flood waters away from specific
developments and(or) populated areas by the construction of 
flood storage reservoirs, channel alterations, dikes and 
levees, bypass channels, or other engineering works.

Flood crest--The maximum stage or elevation reached or expected 
to be reached by the waters of a specific flood at a given 
1ocat i on .

Flood duration--The length of time a stream is above flood stage 
or overflowing its banks.

Flood fighting--Actions (such as evacuation, emergency
sandbagging and diking, and provision of assistance to flood 
victims) that are taken immediately before, or during a flood 
to protect human life and to reduce flood damages.

Flood forecasting--The process of predicting the occurrence, 
magnitude, and duration of an imminent flood through 
meteorological and hydrological observations and analysis.

Flood frequency--The probability of a flood of a certain 
magnitude occurring in a given year. For example, a 
100-year flood has a magnitude expected to be equaled or 
exceeded on the average of once every hundred years; such a 
flood has a 1 percent chance of being equaled or exceeded in 
any given year. Often used interchangeably with "recurrence 
interval."

Flood fringe--The portion of the flood plain outside of the
floodway but still subject to flooding. Sometimes referred 
to as "floodway fringe." Also refers to areas subject to 
flooding by water with little or no velocity.

Flood Hazard Boundary Map--An official map of a community, issued 
by the Federal Emergency Management Agency, on which the 
boundaries of the base flood plain (i.e., subject to the 
100-year flood) have been drawn.

Flood hydrograph--A graph showing, for a given point on a stream, 
the discharge, height, or some other characteristic of a 
flood with respect to time.
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Flood 1nsurance--Insurance on structures and(or) their contents 
for restoration or replacement if damaged by floodwater. 
The term is usually applied to flood insurance under the 
National Flood Insurance Act of 1968 as administered by the 
Federal Insurance Administration.

Flood Insurance Emergency Program A phase of the National Flood 
Insurance Program intended primarily as an interim program 
to provide a limited amount of insurance at Federally 
subsidized rates on all existing and new construction begun 
prior to publication of a detailed Flood Insurance Rate Map 
for an area.

Flood Insurance Rate Map--An official map of a community on
which the Federal Emergency Management Agency has delineated 
the boundaries of the base flood plain, the elevations of 
the base flood, and the actuarial rate zone applicable to 
such area.

Flood Insurance Regular Program   The phase of the National Flood 
Insurance Program under which actuarial rates have been 
determi ned.

Flood of record   The greatest flood recorded for a location.
Usually referred to as the "maximum flood of record." The 
term is also used to mean any flood for which there is a 
measurement of height or other systematic or reliable record 
useful for technical analysis.

Flood plain The lowlands adjoining the channel of a river or 
stream which have been or may be inundated by floodwater.

Flood plain del i neat i on  The process of showing in a graphical 
form, usually on a map or photo mosaic, areas which have 
been inundated by a specific flood or which can be expected 
to be inundated by a predicted flood of specific magnitude.

Flood plain management--The operation of a program intended to
lessen the damaging effects of floods, maintain and enhance 
natural values, and make effective use of related water and 
land resources within the flood plain. It is an attempt to 
balance values obtainable from use of flood plains with 
potential losses arising from such use. Flood plain 
management stresses consideration of the full range of 
measures potentially useful in achieving its objective.

Flood plain regul at i ons  A general term for the full range of
codes, ordinances, and other regulations concerned with the 
use of land and construction within stream channels and 
flood plain areas. The term encompasses zoning ordinances, 
subdivision regulations, building and housing codes,
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encroachment line statutes, open-space regulations, and 
other similar methods of control affecting the use and 
development of these areas.

Flood probabi1ity--A statistical expression of the chance
(usually as a percentage) that a flood of given magnitude 
has of being equaled or exceeded in any one year (see flood 
frequency).

Flood proofing A combination of structural changes and
adjustments to new or existing structures and facilities, 
their contents, and(or) their sites for the purpose of 
reducing or eliminating flood damages by protecting against 
structural failure, keeping water out, or reducing the 
effect of water entry.

Flood warning--The issuance and dissemination of information 
about an imminent or current flood.

Floodway--The channel and those portions of the adjoining flood 
plain that are required in order to provide for the passage 
of the selected flood (normally the 100-year flood) with an 
insignificant increase in the flood levels by encroachments 
above that of natural conditions. As used in the National 
Flood Insurance Program, floodways must be large enough to 
pass the 100-year flood without causing an increase in 
elevation of more than a specified amount (1 foot in most 
a reas).

Gage height The water-surface elevation referred to some 
arbitrary gage datum. Gage height is often used 
interchangeably with the more general term "stage."

Gaging station A particular site on a stream, canal, lake, or 
reservoir where systematic observations of hydrologic data 
a re obta i ned.

Hydrodynamic 1oads--Forces imposed on structures by floodwaters 
due to the impact of moving water on the upstream side of 
the structure, drag along its sides, and eddies or negative 
pressures on its downstream side.

Hydrograph--A graph showing, for a given point on a stream, the 
discharge, height, or some other characteristic of a flood 
with respect to time.

Hydrostatic 1oads--Forces imposed on a flooded structure due to 
the weight of the water.

Level (degree) of protection--The greatest flood level against 
which a protective measure is designed to be fully 
effective; often expressed as a recurrence interval (e.g.,
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100-year level of protection) or as an exceedance frequency 
(e.g., 1 percent chance of exceedance).

Mean sea level--The average height of the sea for all stages of 
the tide over a 19-year period, usually determined from 
hourly height readings.

Natural values of flood plains   The desirable qualities of or
functions served by flood plains including but not limited 
to water resources values (e.g., moderation of floods, 
water-quality maintenance, and ground-water recharge), 
living resources values (e.g., fish, wildlife, and plant 
resources and habitat), cultural resources values (e.g., 
open space, natural beauty, scientific study, outdoor 
education, and recreation), and cultivated resource values 
(e.g., agriculture, aquaculture, and forestry).

Nonstructural measures --Al1 flood plain management measures 
excepting structural flood control works. Examples of 
nonstructural measures are flood warning/preparedness 
systems, relocation, flood proofing, regulation, land 
acquistion, and public investment policy.

One-hundred year flood--A flood having a 1 percent chance of 
occurring in any given year and which, over a very long 
period of time, can be expected to be equalled or exceeded 
on the average of once every hundred years.

Overland runoff--That portion of precipitation which is not
intercepted by vegetation, absorbed by the land surface, or 
evaporated, and thus flows overland into a depression, 
stream, lake, or ocean.

Peak discharge--The largest discharge attained during a flood. 

Percent chance--A probability multiplied by 100.

Precipitation-runoff model A physical or mathematical
representation of the qualities and properties of the 
hydrologic system for the prediction of the runoff response 
of a watershed for a specified amount of precipitation.

Preserve   To prevent modification of the natural flood plain
environment or to maintain it as close as possible to its 
natural state.

Probable maximum flood   The most severe flood that may be 
expected from a combination of the most critical 
meteorological and hydrological conditions that are 
reasonably possible in the drainage basin. It is used in 
designing high-risk flood protection works and in siting

14



structures and facilities that must be subject to almost no 
risk of flooding. The probable maximum flood is usually 
much larger than the 100-year flood.

Profile   A graph or plot of the water-surface elevation against 
distance along a channel. Also termed "flood profile" if 
drawn for a specific flood or level of flooding.

Recurrence interval A statistical expression of the average
time between floods equalling or exceeding a given magnitude 
(see flood frequency).

Reservoir--A natural or artificially created pond, lake, or other 
space used for storage, regulation, or control of water. 
May be either permanent or temporary.

Restore--To reestablish a setting or environment in which the 
natural functions of the flood plain can again operate.

Stage   The height of a water surface above an established datum; 
also gage height.

Stage discharge curve   A plotted curve showing the relationship 
between elevations (stage) and discharges at a point on a 
stream; also discharge rating curve.

Standard project flood   A term used by the U.S. Army Corps of
Engineers to designate a flood that may be expected from the 
most severe combination of meteorological and hydrological 
conditions that is considered reasonably characteristic of 
the geographical area in which the drainage basin is 
located, excluding extremely rare combinations. The peak 
flow for a standard project flood is generally 40 to 60 
percent of the probable maximum flood for the same location.

Stream  A body of water flowing in a natural surface channel.
Flow may be continuous or only during wet periods. Streams 
which flow only during wet periods are termed "intermittent 
streams."

Structural measures--Flood control works such as dams and
reservoirs, levees and floodwalls, channel alterations, and 
diversion channels which are designed to keep water 
away from specific developments and(or) populated areas or 
to reduce flooding in such areas.

Subdivision regulations Ordinances or regulations governing the 
subdivision of land with respect to such things as adequacy 
and suitability of building sites, utilities, and public 
fac i1it i es.
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Substantial improvement--A term used in connection with the
National Flood Insurance Program for determining when its 
regulations must be applied to actions involving existing 
structures. It means any repair, reconstruction, or 
improvement of a structure, the cost of which equals or 
exceeds 50 percent of the market value of the structure 
either (a) before the improvement or repair is started; or 
(b) if the structure has been damaged and is being 
restored, before the damage occurred.

Watercourse--A natural or artificial channel in which a flow of 
water occurs either continually or intermittently.

Watershed   A drainage basin or area which collects and transmits 
runoff to the outlet of the basin.

Watershed boundary or basin boundary--The divide separating one 
drainage basin from another.

Water-surface elevation--The heights, usually in relation to
mean sea level, reached by flows of various magnitudes and 
frequencies at pertinent points in the flood plain.

Wave crest--The summit or highest point of a wave.

Zoning ordinance--An ordinance under the state or local
government's police power which divides an area into 
districts and, within each district, regulates the use of 
land and buildings, the height and bulk of buildings or 
other structures, and the density of population.
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TABLE 2.--Names and addresses of agencies and private 

firms who have flood related data

Barnes County Highway Department 
County Engineer 
115 10th Avenue NW 
Valley City, ND 58072 
(701) 845-1861

Center Township Board 
Robert Buck
Rural Route 2, Box 158 
Wahpeton, ND 58075 
(701) 642-8105

City of Aneta
John Hillesland, Sr., Mayor
Aneta, ND 58212
(701) 326-4505

City of Harvey 
Harvey City Hall 
120 West 8th Street 
Harvey, ND 58341 
(701) 324-2000

City of Lidgerwood 
Robert Fust, Mayor 
Box 404
Lidgerwood, ND 58053 
(701) 538-4933

City of Mi 1 nor
Harold L. Johnson, Mayor
Milnor City Hall
312 5th Avenue
Milnor, ND 58060
(701) 427-5261

City of Wahpeton 
City Engi neer 
Wahpeton City Hall 
Wahpeton, ND 58075 
(701) 642-6565

198



City of Wil1iston
Phillip G. Epping, City Engineer
Williston City Hall
P.O. Box 1306
Williston, ND 58801
(701) 572-8161

Devils Lake City Engineer 
423 6th Street 
Devils Lake, ND 58301 
(701) 662-4098

Edmore City Auditor 
Joan Viger 
Edmore, ND 58330 
(701) 644-2473

Federal Emergency Management Agency 
Federal Regional Center 
Building 17 
Denver, CO 80225 
(303) 234-6582

Federal Highway Administration 
3rd Street and Rosser Avenue 
Bismarck, ND 58501 
(701) 255-4011, Extension 204

Hori zon, Inc. 
P.O. Box 3134 
Deadwood Avenue 
Rapid City, SD 
(605) 343-0280

Houston Engineering, Inc. 
2505 North University Drive 
Fargo, ND 58102 
(701) 237-5065

Interstate Engineering, Inc. 
1903 12th Avenue SW 
Jamestown, ND 58401 
(701) 252-0234

KBM, Inc.
1604 South Washington Street 
Grand Forks, ND 58201 
(701) 772-7156
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Moore Engineering, Inc. 
1042 14th Avenue East 
West Fargo, ND 58078 
(701) 282-4692

North Central Consultants, Ltd. 
1201 6th Avenue Northeast 
P.O. Box 1670 
Jamestown, ND 58401 
(701) 252-2060

North Dakota State 
LeRoy Sorenson 
600 East Boulevard 
Bismarck, ND 58501 
(701) 224-4448

Highway Department 

Avenue

North Dakota State Water Commission
Dale L. Fri nk
900 East Boulevard Avenue
Bismarck, ND 58505
(701) 224-4951

01son-Kaufman , Inc. 
512 4th Street 
Devils Lake, ND 58301 
(701) 662-2119

Richmond Engineering, Inc. 
919 North 6th 
Grand Forks, ND 58201 
(701) 775-3978

Southeast Cass County Drain Board 
Howard Emerson, Chairman 
American Healthcare Center 
1315 South University Drive 
Fargo, ND 58102 
(701) 235-6578

Toltz, King, Duvall, Anderson,
and Associ ates, Inc. 

1200 Missouri Avenue 
Bismarck, ND 58501 
(701) 258-7077
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U.S. Army Corps of Engineers
Omaha District
Larry Buss
6014 U.S. Post Office and Courthouse
215 North 17th Street
Omaha, NE 68102
(402) 221-3020

U.S. Army Corps of Engineers
St. Paul District
Stuart Dobberpuhl
Room 1521, U.S. Post Office & Custom House
St. Paul, MN 55101
(612) 725-7704

U.S. Department of Agriculture
Soil Conservation Service
John E. Nestoss
3rd and Rosser Avenue
Bismarck, NO 58501
(701) 255-4011, Extension 431

U.S. Fish and Wildlife Service 
1500 Capitol Avenue 
Bismarck, ND 58501 
(701) 255-4011, Extension 418

U.S. Geological Survey
Russell E. Harkness
821 East Interstate Avenue
Bismarck, ND 58501
(701) 255-4011, Extension 604

Vei gel Engi neeri ng 
Highway 10 East 
Dickinson, ND 58601 
(701) 227-1284

Webster, Foster, and Weston 
1616 State Mill Road 
Grand Forks, ND 58201 
(701) 775-8118

Wold Engi neeri ng, PC 
1035 Forestry Drive 
Bottineau, ND 58318 
(701) 228-2292

Wyndmere Township Board 
Wi11i am Krause 
Wyndmere, ND 58081 
(701) 439-2936
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